Effects of electroconvulsive therapy and propofol on spatial memory and glutamatergic system in hippocampus of depressed rats.
This animal study tested the spatial learning memory of "depressed" rats undergoing electroconvulsive therapy (ECT) or ECT combined with propofol and aimed to reveal the glutamatergic mechanisms in the hippocampus. Sixty Sprague-Dawley rats were randomly divided into 5 groups (n = 12 rats per group): control group, depression group, propofol group, ECT group, and propofol + ECT group. Rats were stressed repeatedly for 21 days to establish depression model. After the model was set up, rats of the propofol group were administrated with propofol (100 mg/kg). Rats of ECT group were administered ECT once on alternate days for 2 weeks. ECT + propofol group rats were given ECT after anesthesia with propofol (100 mg/kg). Spatial memory was assessed by Morris water maze. Glutamate content in hippocampus was measured by chromatometry. N-methyl d-aspartate (NMDA)-NR2B expression was detected by immunohistochemistry. After treatment, the behavior level of rats in ECT group and ECT + propofol group was higher than that in depression group, and there was no significance between ECT group and ECT + propofol group. The evasive latency of rats detected by Morris water maze got shorter and shorter from the first day to fourth day. The evasive latency in ECT group was longer than that in ECT + propofol group and depression group, and the evasive latency in ECT + propofol group was shorter than that in depression group. Glutamate contents in hippocampus of rats in depression group and propofol group were higher than those in other groups, and glutamate content in ECT group was lower than that in other groups. The content in ECT + propofol group was lower than that in depression group, but higher than that in ECT group. N-methyl d-aspartate-NR2B expression in hippocampus of rats in depression group was lower than that in control group, but the expressions in ECT group and ECT + propofol group were higher than that in control group, and the expression in ECT + propofol group was lower than that in ECT group. The glutamate content in hippocampus of depressed rats heightens, and the NMDA-NR2B expression down-regulated, which may cause "depression" symptoms and learning memory impairment. After ECT, the glutamate contents decreased, and NMDA-NR2B expression up-regulated, the depression symptoms improved, and the spatial memory worsened simultaneously. However, propofol inhibited the excessive decrease of glutamate and excessive up-regulation of NMDA-NR2B caused by ECT, and both the depression symptoms and the spatial memory of depressed rats improved.